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Abstract 32 
Protected Area coverage has reached over 15% of the global land area. However, the quality of 33 
management of the vast majority of reserves remains unknown, and many are suspected to be 34 
‘paper parks’. Moreover, the degree to which management can be enhanced through targeted 35 
conservation projects remains broadly speculative. Proven links between improved reserve 36 
management and the delivery of conservation outcomes are even more elusive.  In this paper we 37 
present results on how management effectiveness scores change in protected areas receiving 38 
conservation investment, using a globally expanded database of protected area management 39 
effectiveness, focusing on the ‘management effectiveness tracking tool’ (METT). Of 1934 protected 40 
areas with METT data, 722 sites have at least two assessments. Mean METT scores increased in 41 
69.5% of sites while 25.1% experienced decreases and 5.4% experienced no change over project 42 
periods (median 4 years). Low initial METT scores and longer implementation time were both 43 
found to positively correlate with larger increases in management effectiveness. Performance 44 
metrics related to planning and context as well as monitoring and enforcement systems increased 45 
the most while protected area outcomes showed least improvement. Using a general linear mixed 46 
model we tested the correlation between change in METT scores and matrices of 1) landscape and 47 
protected area properties (i.e. topography and size), 2) human threats (i.e. road and human 48 
population density), and 3) socio-economics (i.e. infant mortality rate). Protected areas under 49 
greater threat and larger protected areas showed greatest improvements in METT. Our results 50 
suggest that when funding and resources are targeted at protected areas under greater threat they 51 
have a greater impact, potentially including slowing the loss of biodiversity. 52 
53 
Keywords: Management Effectiveness; Protected Area; Aichi target 11; Governance; 54 
Management Effectiveness Tracking Tool 55 
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1. Introduction56 
Protected areas are one of the most important conservation tools for protecting biodiversity and 57 
ecosystem services (Naidoo et al. 2006; Rodrigues 2006; Klein et al. 2007; Coad et al. 2008; 58 
Scharlemann et al. 2010). This has led to the development of a global network of protected areas 59 
covering more than 15.4% of the terrestrial land surface (Juffe-Bignoli et al. 2014). Despite this 60 
extensive coverage, biodiversity continues to decline (Butchart et al. 2010; Tittensor et al. 2014) 61 
and protected areas are not immune to biodiversity and habitat loss (Craigie et al. 2010; Laurance et 62 
al. 2012; Geldmann et al. 2013), or increases in human-caused pressure (Geldmann et al. 2014). 63 
64 
Expanding the coverage of protected areas has been suggested as a strategy to mitigate the present 65 
negative biodiversity trajectories (Target 11, Aichi Biodiversity Targets, Convention on Biological 66 
Diversity 2010) and as much as a third of the total global terrestrial area is estimated to be necessary 67 
to fully meet all elements of Target 11 (Butchart et al. 2015). However, coverage is only one aspect 68 
of protected area performance and effectiveness. Protected areas need to be managed effectively 69 
within appropriate legal frameworks and governance structures to meaningfully contribute to 70 
halting the loss of biodiversity (Leverington et al. 2010; Watson et al. 2014). Given declines in 71 
biodiversity continue even within protected areas boundaries (Butchart et al. 2010; Tittensor et al. 72 
2014) it is probable that current levels of management within protected areas at a global scale are 73 
insufficient to “halt the loss of biodiversity” (Watson et al. 2014). Allocating conservation funds 74 
cost-effectively to achieve maximum conservation benefit is therefore a key question in 75 
conservation science (Wilson et al. 2006). 76 
77 
Measuring whether protected area management improves over time, as well as understanding what 78 
external factors affects the observed changes in management, is a crucial benchmark for Aichi 79 
target 11 and the overall delivery of the CBD Strategic Plan (Convention on Biological Diversity 80 
2010).  While tools such as the World Database on Protected Areas (WDPA) provide information 81 
on the locations, number, and size of more than 210,000 protected areas, information on the quality 82 
of management, or biological outcomes within the same sites is much scarcer. Protected Area 83 
Management Effectiveness (PAME) assessments have been used in many countries to evaluate the 84 
strengths and weaknesses of protected area management, and help guide improvement to the 85 
conservation delivery of these areas (Leverington et al. 2010). The IUCN World Commission on 86 
Protected Areas (WCPA) has developed an evaluation framework for Management Effectiveness 87 
assessment allowing specific evaluation methodologies to be designed within a consistent overall 88 
approach (Hockings 2003; Hockings et al. 2006). In general, PAME assessments are conducted by 89 
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4
one or more of: protected area managers, government agency employees and donor institutions 90 
including NGO’s. Most PAME tools are questionnaires measuring the management inputs, 91 
activities, and outputs associated with a conservation intervention, in order to assess management 92 
strengths, weaknesses, and needs (Mascia et al. 2014). Evaluation tools generally rely on qualitative 93 
indicators to assess management success and are therefore heavily dependent on knowledge 94 
amongst protected area stakeholders (Cook & Hockings 2011; Cook et al. 2014). 95 
96 
To date more than 18,000 PAME evaluations have been conducted using 95 methodologies in over 97 
9,000 protected areas across 180 countries (Coad et al. in review). These provide baseline data to 98 
evaluate management performance and are also used as one of the indicators for tracking an 99 
international agreement to halt the loss of biodiversity (that is, the 2020 Aichi targets inviting 100 
“...Parties to…expand and institutionalize management effectiveness assessments to work towards 101 
assessing 60 per cent of the total area of protected areas by 2015 using various national and regional 102 
tools and report the results into the global database on management effectiveness…” (CBD Aichi 103 
Targets, COP 10 Decision X/31, 19a)). This target has only been reached by 17.5% of all countries 104 
(Coad et al. in review).  105 
106 
Protected areas undergoing multiple and systematic evaluations often represent protected areas with 107 
outside investments from donor organizations (e.g. the World Bank, the Global Environment 108 
Facility (GEF), WWF) or reserves where there is increased national focus on improving the 109 
management and governance foundation. Additionally, some countries, for example Australia, 110 
Colombia and South Africa, have implemented systematic repeated PAME assessments to track 111 
changes in management.  However, the implementation of PAME evaluations in itself is no panacea 112 
for improving or fully understanding protected area delivery of ecological and social outcomes 113 
(Coad et al. in review). However, it provides valuable information on the potential of protected 114 
areas to secure biodiversity and, in the absence of appropriate data on the status of and trends in 115 
biological attributes, can serve as a proxy of protected area performance (Kleiman et al. 2000; 116 
Hockings et al. 2006). In addition, anecdotal evidence suggest that the process of evaluation often 117 
leads to management improvements, through protected area managers sharing information and 118 
redirecting resources to the most serious issues. 119 
120 
Previous analyses have looked at the global coverage of PAME evaluations (Coad et al. 2013) as 121 
well as mean management effectiveness scores and strengths and weaknesses (Leverington et al. 122 
2010). These analyses address whether protected areas are being evaluated for management 123 
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effectiveness and calculate average total evaluation scores, as well as average 
 
scores for individual 124 
elements, at a global scale. While we are aware of repeat evaluations being analyzed at agency or 125 
protected area level in a number of cases, most of this information is unpublished, and the scarcity 126 
of repeat evaluations has meant that only limited analysis of trends in scores has so far been 127 
possible at a global scale. 128 
129 
Here we use one of the most widely used PAME tools; the Management Effectiveness Tracking 130 
Tool (METT) (Stolton et al. 2007) to complete a global analysis of relevance to international policy 131 
and practices. We restrict our analysis to protected areas where METT assessments have been 132 
conducted multiple times so that we can investigate how management and governance changes over 133 
time. We map the global distribution of sites where METTs have been repeated and use these sites 134 
to derive general statistics on the general direction of changes in management, and the 135 
characteristics of countries where these assessments occur. Using theories of management and 136 
governance we further analyze which dimensions of management and governance have changed 137 
most substantially. Finally we use a suite of globally collected and validated contextual variables 138 
covering protected area attributes, landscape, human pressure, and socioeconomic context to 139 
understand what determines changes in management effectiveness. 140 
2. Methods141 
2.1 The Management Effectiveness Tracking Tool 142 
METT assessments collect information on 1) objectives, 2) threats, 3) budgets, 4) staffing, 5) size, 143 
and 6) designations of protected areas. METT also documents the status of 30 specific 144 
management-elements ranging from legal status, equipment, and quality of management plans, to 145 
outreach programs and tourist facilities (Table A1). Each METT assessment is conducted by local 146 
assessors who assign scores on a four point scale from 0 to 3 depending on the status of the specific 147 
management element (for example law enforcement: 0 = The staff have no effective 148 
capacity/resources to enforce protected area legislation and regulations, 1 = There are major 149 
deficiencies in staff capacity/resources to enforce protected area legislation and regulations (e.g. 150 
lack of skills, no patrol budget), 2 = The staff have acceptable capacity/resources to enforce 151 
protected area legislation and regulations but some deficiencies remain, and 3 = The staff have 152 
excellent capacity/resources to enforce protected area legislation and regulations) (Stolton et al. 153 
2007). Several local adaptations of the METT evaluation exist, based on experiences and needs 154 
from protected area managers, organizations and country officials (Coad et al. 2013). 155 
156 
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6
We extracted all METT assessments from the global database on PAME assessments (Coad et al. in 157 
review). This database was started in 2006 as a research project with the University of Queensland 158 
(Leverington et al. 2008; Leverington et al. 2010) and has been used by UNEP-World Conservation 159 
Monitoring Centre to provide data on management effectiveness through the Biodiversity Indicator 160 
Partnership (Walpole et al. 2009) and as a key tool for measuring CBD Aichi Target 11 (e.g. 161 
Tittensor et al. 2014). METT evaluations originate from a range of sources, including NGOs, 162 
national governments and international agencies (e.g. WWF, the World Bank and the GEF). From 163 
the METT assessments included in this analysis we selected a random subset of 88 from the 164 
database for which we calculated the error rate between the original data sheet and the database 165 
entry. We found an error rate of 2.5% (Table A2). New METT assessments are still being collected 166 
and entered into the database. 167 
168 
From all available METT assessments (n = 4,748) we identified all PAs that had multiple entries (n 169 
= 933). From these we kept only sites with at least one year between first and last assessment. 170 
Where more than two METT assessments existed from different years we used the earliest and most 171 
recent to provide the greatest number of years between assessments. Subsequently we removed all 172 
protected areas where year of assessment was missing, or where less than 10 of the 30 questions 173 
were answered (n = 722). 174 
175 
The total number of METT questions is 30, but as two questions have been changed these 30 are 176 
not comparable over time. We removed these two questions - leaving 28 questions for analysis. We 177 
then calculated a total standardized management score (TSMS) for each protected area as follows: 178 
179 
ܶܵܯܵ ൌ ൫σ ௌ௖௢௥௘೙సయబ೔సబ ൯ήொ௨௘௦௧௜௢௡௦೘ೌೣሺ௡௨௠௕௘௥௢௙௤௨௘௦௧௜௢௡௦ஷ଴ሻήௌ௖௢௥௘೘ೌೣ ή ͳͲͲ Equation 1180 
181 
Where Questionsmax is the maximum number of possible questions included (n=28) and scoremax is 182 
the maximum score possible from the 28 questions (n=84). The TSMS is adjusted for the 183 
completeness of individual assessments to avoid deflating scores where questions not applicable to 184 
the individual protected area are missing or have been omitted for unknown reasons. TSMS is 185 
reported on a scale of 0-100. 186 
2.2 Grouping METT variables 187 
We assessed the 28 questions based on six categories drawn from established theory and dealing 188 
with different aspects of management and governance (Table A1). We first evaluated which 189 
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questions could be attributed to either of the three of the four dimensions within the common pool 190 
resource framework included in the METT: 1) decision making arrangements, 2) resource use 191 
rights, and 3) monitoring and enforcement systems (Ostrom 1990, 2009). Subsequently we used the 192 
IUCN World Commission on Protected Areas (WCPA) frameworks for management effectiveness 193 
covering: 1) design and planning, 2) appropriateness of management systems and processes, and 3) 194 
delivery of protected area objectives (Hockings 2003; Hockings et al. 2006). These categories 195 
represent different aspects and successive steps in the management cycle and are all crucial in 196 
achieving effectively managed protected area. Visitor facilities (question 24) and fees (question 26) 197 
were excluded as these did not fit the framework. This division of questions in to overall 198 
theoretically recognized units allows us to separate elements of management to investigate how 199 
these differ in speed and success of implementation over time. 200 
2.3 Contextual Variables 201 
To understand under what circumstances METT scores changed we compiled independent spatially 202 
explicit variables across four domains: 1) protected area attributes, 2) landscape, 3) human pressure, 203 
and 4) socioeconomic context. In total eight variables were used in the modelling: 1) the size of the 204 
protected areas (IUCN and UNEP-WCMC 2014). 2) Mean elevation and 3) median slope from 205 
SRTM v.4 (Jarvis et al. 2008), 4) Mean human influence index (HII) from the human footprint 206 
(Sanderson et al. 2002), 5) Density of roads in a 10 km buffer around the protected areas from 207 
gRoads (Center for International Earth Science Information Network 2013), 6) human population 208 
density from the Global Rural-Urban Mapping Project, Version 1 (GRUMPv1) in a 10 km buffer 209 
around the protected area (Center for International Earth Science Information Network - CIESIN - 210 
Columbia University et al. 2011), 7) infant mortality rate in a 10 km buffer around the protected 211 
area, and 8) the national Human Development Index (HDI). 212 
2.4 Statistical Analysis 213 
All analyses were conducted in R 3.20.1 (R Development Core Team 2015). Paired students t-tests 214 
were used to compare the difference in accumulated METT scores between the first and last 215 
evaluation for each site, as well as the difference between individual questions. A general linear 216 
model (GLM) was used to investigate the correlation between the difference in accumulated METT 217 
scores between the first and last assessment for each site, and the length of time in years between 218 
the first and last assessment. To account for the fact that initially well managed protected areas can 219 
increase less than initially poorly managed protected area; changes in METT scores for individual 220 
questions and the six management dimensions were standardized based on the initial METT scores: 221 
222 
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ܵݐܽ݊݀ܽݎ݀݅ݖ݁݀݄ܿܽ݊݃݁ ൌ  ்ௌெௌ೟సభି்ௌெௌ೟సబଵ଴଴ି்ௌெௌ೟సబ ή ͳͲͲ Equation 2. 223 
224 
Where TSMSt=1 is the final score and TSMSt=0 the initial score. A linear mixed effects model 225 
(GLMM) assuming a Gaussian error distribution was used to investigate the correlation between 226 
changes in METT scores and the chosen contextual variables, with country ID as random factor. 227 
When we applied Box Cox power test, only independent variables were transformed. Independent 228 
variables were transformed based on a Box Cox power test (Figure A3). All independent variables 229 
were standardized by subtracting the mean and dividing by the standard deviation to make effect 230 
sizes comparable. We assessed the colinearity between all independent variables and only used 231 
variables in combination without significant inter-correlation. Where variables were inter-correlated 232 
we used the variable with the best fit based on univariate models. The initial TSMS of each 233 
protected area as well as the number of years between first and last assessment were included in the 234 
model to account for the duration as well as the potential larger increase in protected areas with 235 
initially lower scores. Substituting one collinear variable for another did not change the overall 236 
direction or magnitude of the model. 237 
3. Results238 
Multiple METT assessments were available for 722 protected areas from 74 countries (Figure 1, 239 
Table A3). Of these, 502 (69.5%) experienced improvements in the total METT score while 181 240 
(25.1%) experienced decreases and 39 (5.4%) experienced no change. The mean duration between 241 
first and last assessment was 4.46 years (S.E. = 0.08 years, median = 4 years).  There was a 242 
significant increase (t = 8.8, p<0.0001) in overall scores (TSMS) between first (mean = 46.10, S.E. 243 
= 0.66) and last (mean = 54.66, S.E. = 0.66) assessment for the entire METT portfolio. 244 
245 
When individual METT questions were grouped based on management (Hockings 2003; Hockings 246 
et al. 2006) and governance (Ostrom 1990, 2009); dimensions related to initial steps in protected 247 
area establishment (i.e. designs and planning and resource user rights) increased the most, followed 248 
by aspects often requiring more time to implement (i.e. improving monitoring, enforcements, and 249 
managements processes). Delivery of protected area objectives increased the least, and 250 
improvements were primarily driven by improved educational and outreach activities rather than 251 
improved conservation outcomes (Figure 2). 252 
253 
For the individual questions the mean score improved significantly in 27 of 28 questions. The 254 
exception was the indicator on condition assessment (e.g. the state of biodiversity, question 27) 255 
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9
(Table A4). The greatest improvements were observed for legal gazettement (question 1) followed 256 
by the adequacy of management plans (question 7), protected area boundaries (question 6), 257 
protected area objectives (question 4), and protected area regulation (question 2) (Figure 3). We 258 
found a significant negative correlation between starting score and change in scores, so that 259 
protected areas with a lower initial score was significantly more likely to increase (Figure A2). 260 
261 
To test whether increased time between assessments resulted in greater improvements in 262 
management and governance scores we examined the correlation between change in total score and 263 
years between the first and last METT assessment.  There was a highly significant positive effect of 264 
time, measured in years, (t = 5.469, p < 0.001), which varied across governance and management 265 
dimensions. Decision making arrangements as well as design and planning showed the greatest 266 
improvements, while delivery of protected area objectives showed the smallest effect of 267 
implementation time (Figure 4). For all six dimensions considerable variation was observed. 268 
269 
As changes in management effectiveness are not independent of external factors we tested 270 
correlation between changes in scores and nine factors covering protected area characteristics, 271 
human pressures, and socio-economic factors. The full model, after removing collinear variables, 272 
contained 1) mean elevation, 2) roads density in the buffer, 3) human population density in the 273 
buffer, 4) the size of the protected area, 5) local infant mortality rate as well as 6) the initial METT 274 
score of the protected area and 7) the time in years between first and last assessment (Table 1). 275 
276 
Table 1. Model output from the best fit general linear model testing for the impact of contextual 277 
variables on the scores changes in METT assessments over time. 278 
Variable Estimate S.E. t-value
Intercept 33.102 4.123 8.029
Log mean elevation 0.637 0.990 0.644
Log Density of roads (10 km buffer) 0.665 0.549 1.211
Log mean population density (10 km buffer) 2.438 0.692 3.521
Log of protected area size 1.051 0.363 2.890
Log infant mortality rate (10 km buffer) 0.080 2.685 0.030
Initial score  -0.467 0.037 -12.661
Years between first and last assessment 1.359 0.276 4.931
279 
Initial score had a small negative effect, while increased time between first and last assessment, the 280 
size of the protected areas and surrounding human population density positively affected the change 281 
in score. Infant mortality rate, road density and the elevation of the protected area had no effect in 282 
our model (Figure 5). 283 
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4. Discussion284 
4.1 A progression in interventions 285 
The observed patterns of improvements follow general management theory, where the project 286 
management cycle begins with an initial conceptualization phase, followed by planning, 287 
implementation, analysis and adaptation, and learning (Conservation Measures Partnership 2007) 288 
leading to hypothesized causal chain of events where project or program inputs increase, this results 289 
in activities, outputs, outcomes, and impacts (Kellogg Foundation W.K. 2004). Changes across the 290 
three dimensions of management (Hockings et al. 2003; Hockings et al. 2006) and three dimensions 291 
of governance (Ostrom 1990, 2009) suggest a similar progression. The largest increases in scores 292 
were observed in elements of context and planning, as well as the establishment of formal resource 293 
user rights around the protected area. These were followed by smaller improvements in elements 294 
related to enforcement and monitoring relaying on increased staffing capacity, equipment, and 295 
education. Elements related to stakeholder involvements (decision making arrangements) as well as 296 
improvements in actual conservation outcomes changed the least.  297 
298 
We found no significant change in the score for biological outcomes (Question 27), as measured by 299 
the METT between the first and last assessment. While this is potentially of concern, it is important 300 
to highlight that the METT assessment is primarily a tool for capturing processes and inputs, rather 301 
than outcomes (Mascia et al. 2014) Biological outcomes has only one question in the METT and 302 
this is unlikely to capture the complexity of assessing ecological condition in a protected area. 303 
Further, change in biological indices generally occur over longer time than the 2-8 years sample 304 
period we have for most sampled protected areas (Mace et al. 2010). To fully evaluate progress 305 
towards outcomes and objectives, requires independent measures such as remotely sensed land 306 
cover change or changes in species abundance should be collected and used as part of the evaluation 307 
process (Nolte & Agrawal 2013; Carranza et al. 2014; Henschel et al. 2014). In addition, increased 308 
information on outcomes collected through improved monitoring and an increased focus on 309 
evaluation may lead to decreased scores over time, as the poor state of biodiversity becomes more 310 
apparent to assessors. 311 
4.2 What determines change? 312 
Protected area size had the strongest correlation with increases in management effectiveness scores. 313 
Similar patterns have been found both for terrestrial (Struhsaker et al. 2005; Joppa & Pfaff 2011) 314 
and marine protected area (Edgar et al. 2014). However whether available resources are better 315 
invested in larger protected areas, often located in remote areas (Joppa & Pfaff 2009) is a heated 316 
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11 
discussion. Larger protected areas have a proportionately smaller edge to pressures and through their 317 
remote location often result in relatively intact biodiversity values (Mittermeier et al. 2003) making 318 
them attractive for further conservation investment. However, large and remote protected areas 319 
often experience little pressure, protected or not (Joppa & Pfaff 2011) suggesting resources may be 320 
better invested in smaller protected areas which would otherwise experience greater biodiversity 321 
loss (Craigie et al. 2014). 322 
323 
We found a significant positive correlation between local human population density and changes in 324 
management effectiveness scores. This effect remained when substituting population density with 325 
the human footprint HII (Sanderson et al. 2002). This pattern is perhaps not surprising. Greater 326 
human density works both as an increased pressure on biodiversity, suggesting a higher need for 327 
protected area management inputs. Resources to improve management effectiveness may very 328 
likely be directed towards highly populated areas, to improve management effectiveness in 329 
protected areas which are used and valued by people. Finally, protected areas with high surrounding 330 
populations often contain exceptionally rich biodiversity (Balmford et al. 2001), thus making them 331 
obvious targets for improved management effectiveness by conservation donors and national 332 
governments. However with funding for conservation being much lower than required (Waldron et 333 
al. 2013) prioritization is vital to optimize the return on investment (Wilson et al. 2006). 334 
335 
This study alone does not demonstrate whether improved score in management effectiveness 336 
evaluations truly reflect an improvement in protected area effectiveness in conserving biodiversity. 337 
However improvement in management effectiveness is vital in ensuring that protected areas can 338 
adapt to new situations and is capable of addressing pressures and threats more effectively in the 339 
long term. 340 
4.3 Validity of METT Scores 341 
In our sample of protected areas, METT scores generally improved over time, both looking at the 342 
overall performance of protected areas as well as the different dimensions of management 343 
(Hockings 2003; Hockings et al. 2006) and governance (Ostrom 1990; Ostrom et al. 1999). This is 344 
what would be expected in protected areas receiving donor support given that 1) the time between 345 
first and last evaluation represents a monetary and resource investment in management activities 346 
and possibly 2) the evaluations are conducted on site often by people who are dependent on 347 
showing improvements to secure further resources. There have long been concerns that the identity 348 
of the METT assessor significantly influences evaluation scores, and hence the suitability of METT 349 
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12 
evaluations for impact assessment (Coad et al, in review). However, some of the findings of this 350 
study suggest that despite these potential biases, METT score do provide a useful reflection of 351 
management realities. First, accumulated scores were significantly correlated with the time between 352 
the first and the last assessment suggesting implementation time positively affects changes in 353 
METT. This result would be expected if improvements in METT scores reflected true 354 
improvements. Second, 30.5% of the protected areas experienced no change, or even declines, in 355 
overall scores, which is a considerable proportion had there been systematic manipulation of scores. 356 
Although the above does not represent definitive causal evidence that scores are not manipulated, it 357 
does suggest that at least some of the observed changes can be attributable to actual changes in 358 
management effectiveness on the ground. This finding is also supported by previous studies looking 359 
at national level changes in governance across 41 countries (Dearden et al. 2005). 360 
361 
Our results are encouraging, suggesting that adaptive processes in the protected areas may be 362 
leading to improved management and that funding and resources are targeted at protected areas 363 
under greater threat where they will likely have a greater impact. However, this is at best a proxy 364 
for the true objective of protected areas: to assist in halting the loss of biodiversity. To understand 365 
whether protected areas are truly effective we need to understand whether they are maintaining 366 
species and habitats and how improved management effectiveness contributes to towards this end. 367 
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Figure captions 511 
512 
Figure 1. The 575 protected areas in the WDPA for which multiple METT assessments existed. 513 
Ascending darker colors show the number of repeated METT assessments in individual countries. 514 
White are countries for which no repeated METT assessments existed. For full details on individual 515 
countries see table A3. 516 
517 
Figure 2. Mean score change for the combined assessment and each of the six elements from the 518 
first and last assessment at a reserve. The error bars are standard error. All scales have been 519 
normalized to reflect a possible score between 0 and 100 for each element. Scores are normalized 520 
based on the mean starting value of the category. Black is the mean overall score for all 28 521 
questions Light grey colors indicate governance dimensions and dark grey indicate management 522 
dimensions. 523 
524 
Figure 3. Standardized mean change in scores between first and last assessment from the individual 525 
questions ranked by the amount of change (bottom axis). Diamonds show the mean initial TSMS 526 
value for the individual question (top axis). Numbers in parentheses represents the question number 527 
as they appear in the METT score card v. 1. Questions 13 and 28 were not kept in the updated 528 
version of the METT. As a consequence these could not be analyzed and are not shown on the 529 
figure. Error bars are based on the standard error. 530 
531 
Figure 4. Change over time for the total score and the six categories. All categories increased 532 
statistically significant with time. The horizontal line shows the median increase. The bottom and 533 
top of the box show the 25th and 75th percentiles, respectively. The top and bottom of the bars 534 
marks the maximum and minimum values. 535 
536 
Figure 5. Standardized regression estimates from best fit model. Diamonds indicate the mean effect 537 
size. The thick and thin lines represent the inner and outer 95% confidence interval respectively. 538 
Variables where the thick lines do not intersect the y-axis are significant. The mean effect size of 539 
HDI, roads and the intercept are not displayed as these are much larger and not significant. 540 
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